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© Full water treatment apparatus for use in soft drink dispensing systems. 



© A water treatment apparatus for use in a post- 
mix beverage dispenser enables purification of wa- 
ter, removal of water hardness and steri Nation of 
water which is normally accomplished by a 
precipitation/fsoculation process used in a bottling 
plant. This apparatus can treat the water for bev- 
erage dispensing purposes and will not require high 
capita! expenditures. The apparatus includes a re- 
movable, disposable cartridge having a reactor or 
first section filled with sand, carbon granules or other 
heat-conducting material for removing the bicarbon- 
ate content and other impurities from the water and 
^a filter or second section having a filter and activated 
^carbon screen for removing soEids, traces of chlorine 
and dissolved organic material from the water. The 
^apparatus also includes heat exchanger coils and a 
© hewing, element for raising the temperature of the 
water as well as a holding tank having a gas trap for 



trates, sulphates and sodium ions from the water. 



CM 



collecting and removing carbon dioxide snd chlorine 



<vjgas. Various arrangements may aiso be used in the 
Q apparatus to lower the temperature of the water after 

it has been raised and before it reaches a down- 
ed* stream dispensing portion. An ion-exchange resin 
^may also be included in the second section of the 

cartridge of the apparatus in order to remove ni- 
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FULL WATER TREATMENT APPARATUS FOR USE SN SOFT DRINK DISPENSING SYSTEMS 



Held of the Invention 

The present invention relates to a water treat- 
ment apparatus for use in a post-mix dispenser 
such as soft drink dispensing systems. This ap- 
paratus uses a disposable cartridge and can treat 
small quantities of water for beverage dispensing 
purposes. 



DESCRIPTION OF THE BACKGROUND ART 



In a bottling plant beverages are normally pre- 
pared using water which is treated to reduce hard- 
ness, ensure sterility, and remove suspended 
solids and dissolved organic matter. Precipitation 
methods are common and these can also reduce 
iron and heavy metal content of the water to some 
degree, Recent concerns regarding sodium and 
nitrate wHi also require additional treatment where 
these components appear in the water to an unac- 
ceptable degree, in summary, water purification is 
an essential part of soft drink production in a bot- 
tling Plant, since water is the major ingredient 

Soft drink dispensing systems using syrup also 
require a water supply. The water used is often 
from the city water mains, but does not receive full 
treatment. As the full water treatment technology 
applied in bottling plants is complex, requires care- 
ful process control, is specific to a particular water 
quality, and is normally not suitable for small-scale 
use, it has fieretobefore been impossible to apply 
such techniques to post-mix dispensers. 

Ion-exchange systems can be used in min- 
iature form but these systems require regeneration, 
can be a source of microiogical contamination, and 
only remove dissolved salts, whereas precipitation 
methods used in bottling plants have a much 
broader purification effect, More sophisticated 
methods, such as reverse osmosis, are also ca~ 
pable of application on a small-scale, but these are 
expensive and require considerable maintenance. 

Accordingly, a need in the art exists for a 
simple and effective water treatment apparatus for 
use in a post-mix dispenser. This apparatus should 
be easy and inexpensive to operate as weli as to 
manufacture. The apparatus should have the pu- 
rification advantages of those found in bottling 
plants but should be appropriate for use in smaller 
dispensers, in particular, the water treating appara- 
tus should reduce hardness, ensure sterility and 
remove suspended sends and dissolved organic 
matter from the water. Further, the device should 



remove sodium and nitrate from the water as well 
as dissolved salts. This apparatus should avoid 
microiogical contamination and should be inexpen- 
sive and require little maintenance. 

5 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the 
io present invention to provide a water treatment ap- 
paratus which will be suitable for use in a post-mix 
beverage dispenser, 

it is another object of the present invention to 
provide a water treatment apparatus which will treat 
15 the water to reduce hardness, ensure sterility and 
■ remove suspended solids and dissolved organic 
matter. 

it *s a further object of the present invention to 
provide a water treatment apparatus which will re- 
20 move sodium, nitrate or dissolved sails from the 
water. 

Another object of the present invention is to 
provide a water treatment apparatus which is sim- 
ple, inexpensive to manufacture and requires little 

25 maintenance. 

Yet another object of the present invention is to 
provide a water treatment apparatus which uses a 
reaction chamber made of sirnpie, inexpensive ma- 
terials which are disposable when spent 

oo These and other objects of the present inven- 

tion are fulfilled by providing a water treatment 
apparatus for use in a post-mix beverage dispenser 
comprising, cartridge means for housing at feast 
first and second sections, said first section having 

3$ at least an annular portion which defines a central 
aperture therein, said annular portion containing a 
heat-conducting material, said second section con- 
taining at least a filter portion and an activated 
carbon screen, water input means for introducing 

40 water into said first section, heating means for 
increasing temperature of water introduced into 
said first section, said heating means being inser- 
tabie into said central aperture of said first section, 
said increased temperature of said water causing 

45 blcarbonates contained in said water to decompose 
and to be precipitated and deposited onto said 
heat-conducting material contained in said first sec- 
tion, water storage means for receiving water from 
said first section of said cartridge means after the 

50 temperature of said water has been raised, gas 
collection means located in said water storage 
means for trapping gas produced in said first sec- 
tion and gas produced from said water in said 
storage means, said collection means preventing 
said gas from being redissolved into said water in 
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order to aid purification of said water, means for 
removing said water from the water storage means 
and for introducing said water to said second sec- 
tion of said cartridge means, said second section 
[hereafter removing impurities from said water in 
order to further purify said water, means for dis- 
charging said water from said second section and 
for permitting said water to move to a dispensing 
portion of said post-mix beverage dispenser. 

Further scope of applicability of the present 
invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and spe- 
cific examples, while indicating preferred embodi- 
ments of the invention, are given by way of iilustra- 
tion only, since various changes and modifications 
within the spirit and scope of the invention will 
become apparent to those skilled in the art from 
this detailed description. 

8RIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
understood from the detailed description given 
herelnbelow and the accompanying drawings which 
are given by way of illustration only 1 and thus are 
not limitative of the present invention, and wherein: 

Figure 1 is a diagrarnatic view of a dispenser 
which will use the water treatment apparatus of the 
present invention; 

Figure 2 is perspective view of the two-part 
cartridge of the present invention; 

Figure 3 is a cross-sectional view of the 
water treatment apparatus of the present invention; 

Figure 4 is a cross-sectionai view of a sec- 
ond embodiment of the water treating apparatus of 
the present invention. - 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring In detail to the drawings and with 
particular reference to Figure 1, a dispenser 30 is 
shown. This dispenser may be suitable for post-mix 
beverage dispensing or the like, it is contemplated 
4 that this dispenser 30 may be used for dispensing 

- soft drinks which reguire both syrup and water. As 

indicated in Figure 1, the water tank and water 
treatment module of the present invention may be 
boated on a portion of dispenser 30 such that they 
may be easily accessed by an operator, 

Referring to Figure 2, the disposable two-part 
cartridge of the present invention is shown. This 
cartridge includes a first section or reactor part 1 
and a second section or filter part 2. The first 



section or reactor part 1 has a hollow metal core 
and an annular section therearound, This annular 
section is packed with either sand or carbon gran- 
ules or any other partially or fuily heat-conditioning 

5 material. The second section or filter part 2 com- 
prises a normal filter section and an activated car- 
bon screen. This disposable cartridge 40 may be 
inserted into the nondisposabfe water treatment 
device as shown in Figure 3. While the device has 

w been referred to as a water treatment apparatus, it 
should be noted that the disposable cartridge along 
with the nondispo sable water treatment device to- 
gether form the water treatment apparatus of the 
present invention. 

15 Referring to Figure 3, the ncndisposabie water 

treatment apparatus has a water storage tank 9. 
Water in this tank 9 is considered to be cold as it 
has not yet been heated. The water may be in- 
serted into this tank 9 via the upper opening 50. 

20 This water tank 9 also has a bottom outlet {not 
labeled). 

Water may be driven be pump 11 from this 
cold water tank 9 through the bottom outlet of this 
tank 9 to the heat exchanger 3. Alternatively, water 

25 may be drawn into the system through water mains 
52. Thus, it wiil readily be apparent that conven- 
tional tap water is introduced the system. While 
this water has been treated to some extent (as is 
, conventional with tap water}, it has not yet been 

so fully treated as it would have been in a bottling 
plant As water purification is an important part of 
the soft drink production, further water treatment is 
needed. 

It should be noted from Figure 3 that the water 

35 treatment device of the present invention includes 
the disposable cartridge 40 which is shown with its 
two sections 1 and 2. This cartridge 40 may be 
inserted into the ncndisposabie portion of the water 
treatment apparatus and clamped into this space 

40 as indicated in Figure 3. In particular, a gasket 19 
is provided in the bottom of the nondisposable unit 
such that the bottom end of the cartridge may be 
sealed. The nondisposable unit of the present in- 
vention also includes a heat exchanger 3 with an 

45 electrical heating element 4. This heat exchanger 3 
and electrical heating element 4 fit into the inner 
metal core of the reactor portion 1 of the dispos- 
able cartridge. This heat exchanger and electrical 
heater are in thermal contact with the reactor por- 

50 Hon of the cartridge. In this arrangement, the car- 
tridge is pressed downwardly by lid 5. This lid 5 
seals the top end of the cartridge against the water 
channel 6 (which will be discussed in more detail 
hereinbelow). 

55 As indicated in Figure 2, locating holes 7 are 

provided on the disposable cartridge 40. These 
locating holes 7 cooperate with the lid 5 to ensure 
the proper placement of the cartridge. By raising 
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the lid 5< the disposable cartridge 40 may be 
removed from ^he nondisposable unit simply by 
lifting the cartridge out of the unit. To place a new 
cartridge into the unit, it is simply necessary to 
reinsert this new cartridge into the nondisposable 5 
unit and to close lid 5. A locking bar 8 is provided 
in order to ensure closing of lid 5. 

As set forth above, water will be moved by 
pump 1 1 from water storage tank $ or water main 
52 to the base of the first section or reactor, Water w 
will thus move through conduit 54 into the lower 
portion of the first section or reactor 1 of the 
disposable cartridge unit 40. As water moves up 
through this cartridge unit, it wii^ first be heated by 
heat exchange coils 3 and then by the electric ?s 
heating element 4 located above these coils 3. The 
water wtll travel through the first section of the 
disposable cartridge unit 40 and will exit this an- 
nular space through water channel 6. Accordingly, 
as water passes through the first section or reactor 20 
1 of the disposable cartridge 40, its temperature is 
raised- 

The effective raise in the temperature is to 
permit the bicarbonate content of the water to be 
removed, in particular, the bicarbonate content of 25 
the water begins to decompose when the tempera- 
ture rises and thereafter carbonates will be 
precipitated into the granules or other heat-con- 
ducting material contained in the first section or 
reactor 1. The process is accelerated and com- 30 
pieted at the top section of the reactor where the 
granules are heated by the electric heating element 
4, As precipitation occurs, other impurities are also 
removed by the fine precipitate and deposited onto 
the granules, 55 

As the hot water exits the first section or reac- 
tor 1 of the disposable cartridge 40, it will travei 
through water channel 6 to a holding tank 10. This 
holding tank has an air head-space which is pres- 
surized by the water pump 11 discharge. In this air 40 
head-space, a gas release trap 12 is located. This 
gas-reiease trap 12 will capture carbon dioxide 
generated in the reactor and chlorme escaping 
from the heated water. These gases are collected 
in the head space and are intermittently released 45 
by the gas trap 12. Alternatively, the air head- 
space can be maintained at atmospheric pressure 
by introducing a pump 13 after the hot water tank. 
This pump 13 is optional and it may act to control 
the level of the water in the tank 10. This arrange- so 
ment may permit a Eower pressure to be main- 
tained in the air head-space such that acceleration 
of the decomposition of bicarbonate and the re- 
moval of carbon dioxide can be achieved. 

As the water leaves holding tank 10, it will 55 
travei through conduit 56 to the [ower portion of the 
second section or filter 2 of the disposabie car- 
tridge 40. The water from tank 10 will be drawn 



therefrom such that sufficient time is permitted for 

water to be sterilized within the tank. The water 

which flows through the second section or filter 2 

will interact with the filter section and activated 

carbon screen contained within this section. This 

second section or filter 2 removes solids and any .* 

remaining traces of chlorine as well as dissolved 

organic material remaining in the water. ^ 

As seen in Figure 3, the water may then -be 
drawn from the second section or filter 2 by con- 
duit 58 and then pass through the heat-exchange 
section 3 of the first section or reactor core. This 
water will therefore be cooled by the water which is 
incoming through conduit 54 into the, first section or 
reactor of the disposabie cartridge 40. Accordingly, 
the water drawn in through conduit 58 to the heat 
exchange coils 3 may then be discharged through 
conduit 60, This water will have been cooled and 
may flow from the water treatment apparatus to a 
downstream dispensing portion 62 for the dispens- 
er 30, This dispensing portion 82 has merely been 
indicated as a block diagram arrangement in the 
Figure 3 arrangement. It should be clear to one of 
ordinary skill in the art that various dispensing 
arrangements may be incorporated into the dis- 
penser 30. 

As an alternative to the Figure 3 arrangement, 
the Figure 4 embodiment may be used. This Fig- 
ure 4 embodiment differs from the Figure 3 em- 
bodiment in that water removed from the water 
holding tank 10 will first travel through conduit 64 
to the heat exchange coils 3. This arrangement 
again allows the water to be cooled to a tempera- 
ture such that downstream operations of the water 
treatment apparatus will not be adversely affected. 
From the heat exchange coiis 3, the water may 
travei through conduit 66 to the second section or 
filter 2 of the disposable cartridge 40. 

This second section or filter 2 of the disposabie 
cartridge 40 has a mixed ion-exchange resin 14 
contained therein. This resin 14 will partially re- 
move nitrates, sulfates and sodium ions from the 
water. As the water first passes through the heat 
exchange coils and is cooled in temperature before 
contacting this resin 14 t damage to the resin is 
avoided. After water passes through the second 
section or filter 2 t it will be discharged through 
conduit 68. As the water travels through this con- 
duit, it will pass through an air-cooled section 15. '% 
This air-cooled section 15 further reduces the tern- 4 
perature of the water prior to feeding it to the 
downstream dispensing portion 

In summary, the water treatment apparatus of 
the present invention removes hardness and some 
metal impurities from the water. The bulk of any 
chlorine is also stripped and removed in the hold- 
ing tank 10. The holding tank 10 ensures steriliza- 
tion of the water. Further, the second section or 
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inter 2 of the disposable cartridge 40 provides for 
removal of suspending solids and dissolved hy- 
drocarbons in the water. When it is necessary, 
limited icn exchange for sulfates, nitrates and so* 
dium can be included in the water treatment ap- 
paratus of the instant invention as shown in the 
Figure 4 embodiment. A mixed ion exchange resin 
14 is needed in such an arrangement as these 
components cannot be removed by a less sophisti- 
cated means. 

Heat recouperaticn in the instant device en- 
sures a reasonable energy utilisation of the device. 
Further, the electrical heating element 4 o1 the 
instant invention is set by a controi 16 such that an 
adequate temperature may be maintained in the 
head-space above the first section or reactor 1 of 
the disposable cartridge 40, 

Additionally, as seen in Figures 3 and 4 3 a 
timer 17 may be provided in the device of the 
instant invention. This timer 17 is actuated by op- 
eration of the dispenser valves (not shown) and will 
measure actual dispensing hours or amount of wa- 
ter dispensed. If actual dispensing hours are mea- 
sured, the timer may then determine the volume of 
water treated. After a predetermined amount of 
water has been dispensed by this device, the timer 
will provide a warning signal so that a user wiil be 
notified that the disposable cartridge 40 should be 
replaced. After a critical time has elapsed, the 
timer 17 wiil provide for cutting-off the operation of 
water pump 11 such that the water treatment ap- 
paratus is inoperable. The apparatus may be reac' 
tuated by replacement of the spent cartridge 40 
with a new cartridge. 

When the cartridge is replaced, residua* water 
remaining in the cartridge chamber may be drained 
into sump tray 18. This tray 18 is located below the 
chamber in which the disposable cartridge 40 is 
located and Is normally covered by this cartridge. 
This drain will be opened only after the disposable 
cartridge 40 has been removed. 

The apparatus of the present invention wiil 
reduce water hardness while ensuring water steril- 
ity and removing water impurities which are not 
normally removed by conventional post-mix dis- 
pensers. Such purification of water has 
heretobefore only been attainable in bottling plant 
arrangements. However, the device of the instant 
invention avoids the use of Earge and complicated 
arrangements which have been used in bottling 
plant arrangements and thus may be used in small 
dispensing devices. 

The device of the instant invention requires no 
process control apart from a thermostat and thus is 
relatively simple to maintain and operate. Further, 
as the disposable cartridge 40 is relatively simple 
and as the nondisposable components of the ap- 
paratus require little maintenance, the device is 



relatively inexpensive to manufacture and to main- 
tain but will permit desired treatment of water. 
Accordingly, this device can economically treat 
small quantities of water for beverage dispensing 
s purposes without entailing high capital expendi- 
tures. This device will be effective for a wide range 
of water quality without requiring adjustments 
thereto. 

The invention being thus described, it will be 
?o obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the inven- 
tion, and all such modifications as would be ob- 
vious to one skilled in the art are intended to be 
ts included within the scope of the following claims. 

Claims 

20 1. A water treatment apparatus for use in a 

post-mix beverage dispenser comprising: 
cartridge means for housing at least first and sec- 
ond sections, said first section having at least an 
annular portion which defines a centrai aperture 

25 therein, said annular portion containing a heat-con- 
ducting material, said second section containing at 
least a filter portion and an activated carbon 
screen; 

water input means for introducing water into said 

30 first section; 

heating means for increasing temperature of water 
introduced into said first section, said heating 
means being insertable into said central aperture of 
said first section, said increased temperature of 

35 said water causing bicarbonates contained in said 
water to decompose and to be precipitated and 
deposited onto said heat-conducting material con- 
tained in said first section; 

water storage means for receiving water from said 

40 first section of said cartridge means after the tem- 
perature of said water has been raised; 
gas collection means located in said water storage 
means for trapping gas produced in said first sec- 
tion and gas produced from said water in said 

45 storage means, said collection means preventing 
said gas from being redissoived into said water in 
order to aid purification of said water; 
means for removing said water from the water 
storage means and for introducing said water to 

so said second section of said cartridge means, said 
second section thereafter removing impurities from 
said water in order to further purify said water: 
means for discharging said water from said second 
section and for permitting said water to move to a 

55 dispensing portion of said post-mix beverage dis- 
penser. 
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2. The water treatment apparatus as recited In 
claim t, wherein said means for discharging first 
supples said water to said heating moans before 
said water is moved to said dispensing portion, 
said water being cooled while flowing through said 
heating means due to an association of the heating 
means with the first section of the cartridge means 
such that the water being introduced to said first 
section by sad water input means is at a tempera- 
ture iower than said water in said heating means 
and this difference In temperature acts to coo! said 
water in said heating means. 

3. The water treatment apparatus as recited in 
claim 1, wherein said means for removing first 
supplies said water to said heating means before 
said water is introduced to said second section of 
said cartridge means, said water being cooled 
white flowing through said heating means due to an 
association of the heating means with the first 
section of the cartridge means such that the water 
being introduced to said first section by said water 
input means is at a temperature lower than said 
water in said heating means and this difference in 
temperature acts to cool said water in said heating 
means, 

4. The water treatment apparatus as recited in 
claim 3, further comprising an Eon-exchange resin 
located within said second section of said cartridge 
means, said resin contacting said water in said 
second section and acting to remove at least one 
of nitrate, sulphate and sodium ions in said water. 

5. The water treatment apparatus as recited in 
daim 4, wherein said means for discharging further 
comprises an air-cooled section through which the 
water passes after leaving said second section and 
before reaching said dispensing portion, said air- 
cooled section reducing the temperature of the 
water passing therethrough. 

6. The water treatment apparatus as recited in 
claim 1 , wherein said first section of said cartridge 
means acts to remove at least bicarbonate content 
of the water as well as other impurities and wherein 
said heat-conducting material comprises one of 
sand and carbon granules. 

7. The water treatment apparatus as recited in 
claim 1 F wherein said gas collection means com- 
prises a gas release trap located In an air head- 
space within said water storage means, said gas 
collected be said gas release trap includes at least 
one of carbon dioxide and chlorine. 

a The water treatment apparatus as recited in 
claim 1 , wherein said water storage means includes 
an air head-space in which said gas collection 
means is located, said water treatment apparatus 
further comprising a pump for maintaining pressure 
in the air head-space of said water storage means 
and for controlling a levei of the water within said 
water storage means. 



9. The water treatment apparatus as recited in 
claim 1, wherein said filter portion and activated 
carbon screen of said second section of said car- 
tridge means act to remove at least one of solids, 

s chlorine and dissolved organic matter from the 
water. 

10, The water treatment apparatus as recited in 
claim 1 T wherein said cartridge means is readily 
removable from said apparatus. 

w 11. The water treatment apparatus as recited in 

daim 10, wherein said cartridge means is dispos- 
able and further including control means for moni- 
toring the amount of water treated by the apparatus 
and for preventing operation of the apparatus after 

75 a predetermined amount of water has been treated 
until said cartridge means in said apparatus is 
replaced by a new cartridge means. 
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